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Abstract of JP1 1 174464 

PROBLEM TO BE SOLVED: To provide a photosensitive film for forming resin spacers which allows 
easy formation of spacers having a uniform film thickness, is free of display unevenness by variation in 
the film thickness and further has high mechanical strength. SOLUTION: This film consists of a base 
film and a photosensitive resin layer having a film thickness of 1 to 10 &mu m and is used for forming 
the resin spacers for liquid crystal displays. At this time, the photosensitive resin layer is formed to 
contain an org. high-polymer compd. having a carboxyl group and unsatd. double bonds and having an 
unsatd. double bond concn. of 4 to 10 mol.% and a mol.wt of 20,000 to 300,000, a photopolymerizable 
compd. having at least two ethylenic unsatd. groups, a photopolymn. initiator and, if necessary, dyes or 
pigments and is developable by an aq. alkaline soln. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photosensitive film for forming resin spacers which 
allows easy formation of spacers having a uniform film thickness, is free of display unevenness 
by variation in the film thickness and further has high mechanical strength. 
SOLUTION: This film consists of a base film and a photosensitive resin layer having a film 
thickness of 1 to 10 jim and is used for forming the resin spacers for liquid crystal displays. At 
this time, the photosensitive resin layer is formed to contain an org. high-polymer compd. having 
a carboxyl group and unsatd. double bonds and having an unsatd. double bond concn. of 4 to 10 
mol.% and a mol.wt. of 20,000 to 300,000, a photopolymerizable compd. having at least two 
ethylenic unsatd. groups, a photopolymn. initiator and, if necessary, dyes or pigments and is 
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* NOTICES * 

JPO and NCIPI arc not responsible for any 
dsaages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows tho word which can not be translated. 
3. In the drawings, any words ere not translated. 



CLAIMS 



[Claim(s>] 

[Claim 1] (a) In tho photographic sensitive f3m for resin spacer formation used for formation of 
the resin spacer for liquid crystal displays which consists of a base material fUm and a 
photopohrmer layer whose (b) thickness is 1-10 micrometers The photopofymer layer of (b) has 
the (A) carboxyl group and a partial saturation double bond The organic high molecular 
compound of the molecular weight 20.000-300.000 whose partial saturation double bond 
concentration is 4-10-mofV (B) Photographic sensitive film for resin spacer formation which 
contains a color or a pigment if needed [ of having at least two ethylene nature partial saturation 
radicals / the photoporymenzation nature compound. (C) photop oryrrterization initiator, and if 
needed / (0) 1 and is characterized by development being possible in an alkali water solution. 



[Translation done.] 
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So the translation may not reflect the original 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the photosraphic sensitive film for resin spacer 
formation used for formation of the resm spacer holding substrate spacing which pinches the 
Squid crystal of a bum) crystal display. 
[0002] 

[Description of the Prior Art] Although the computer of a Squid crystal television and liquid 
crystal color display etc. is put in practical use. these liquid crystal displays prepare spacing of 
about 3-10 micrometers among transparent substrates, such as glass which prepared the 
transparent electrode, enclose the liquid crystal matter between them, and have become the 
structure which displays the liquid crystal matter by the shade of orientation Peril la frutescens 
(L-) Britton var. crispa (Thunb.) Decne. with the electrical potential difference impressed to 



[0003] ff spacing of said substrate is not held correctly, a difference wflJ occur in the thickness 
of a liquid crystal layer, and it will become an irregular color and the abnormalities in contrast. 
Therefore, in order to hold spacing of said substrate correctly, the bead particle which consists 
of the 3-10-rnicrometer glass or synthetic resin called a spacer is made to sprinkle. 
[0004] It is quite difficult to make homogeneity sprinkle this spacer, and it has caused the fall of 
the yield which obtains a display without en irregular color. Then, various devices are made by 
distribution and injection as shown in JP.4- 223443A etc. Although the approaches (JP.63- 
237032 A JP.3- 184022 A JP.4-122914A etc.) of thickening a black matrix between the coloring 
patterns of a color filter, and making it into a spacer as these fundamental solution are proposed, 
thickness control is difficult in order to form a black matrix by spreading, moreover, securing 
thickness and considering as a spacer is also considered by piling up a coloring pattern — **** 
(JP.&3-82405A) — since it is too performed by spreading, thickness management is difficult 
[0005] moreover, in case a coloring pattern is produced, forming a coloring pattern by the 
applying method also on a black matrix, and considering as a spacer is also proposed — **** 
(JP.63-237032A) — it is difficult to obtain uniform thickness like the above-mentioned. 
[0006] Furthermore, by the resin of the contents indicated by an aforementioned official report 
and aforementioned JPJ-325298A since a black matrix and coloring pattern resin run short of 
mechanical strengths, it has been a problem that there is no reinforcement sufficient after Gquid 
crystal enclosure. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention solves the problem of the above 
mentioned conventional technique, can form the uniform spacer of thickness easily, does not 
have the display unevermess by thickness dispersion, and aims at offering the photographic 
sensitive film for resin spacer formation with a still stronger mechanical strength. 
[0008] 

[Means for Solving the Problem] Namely, this invention is set to the photographic sensitive film 
for resin spacer formation used for formation of the resin spacer for Gquid crystal displays which 
consists of a (a) base material film and a photopolymer layer whose (b) thickness is 1-10 



micrometers. The photopolymer layer of (b) has the (A) csrboxyl group and a partial saturation 
double bond. The organic high mo lecu lar compound of the molecular weight 20,000-300.000 
whose partial saturation double bond concentration La 4-IO-moJV 03) It is related with the 
photographic sensitive film for resin spacer formation which contains a color or a pigment if 
needed ( of having at least two ethylene nature partial saturation radicals / the 
photopolymerization nature compound. (C) photopolymerization initiator, and if needed / (D) ]. 
and is characterized by development being possible tn an alkai water solution. 
[0009] 

[Embodiment of the Invention] Although the well- kn own thing which has a Emit [ be nothing ] can 
be especially used for (a) base material fibn of the photographic sensitive fibn in this invention, 
the fOm of about 10-50 micrometers of thickness is used for example, polyester film, such as 
the Teotn Dacron fikn and the Du Pont Mylar film, is usually used preferably. 
[0010] Moreover, the photopolymer of (b) photopolymer layer of a photographic sensitive film is 
exposed with activity beams of fight, such as ultraviolet rays. Are resin in which alkafi 
development is possible, and it has the (A) carboxyt group and a partial saturation double bond. 
The organic high molecular compound of the molecular weight 20,000-300.000 whose double 
bond concen trat io n is 4-10-moJY (B) A color or a pigment is contained if needed [ of having at 
least two ethylene nature partial saturation radicals / the photopolymerization nature compound, 
(C) photoporymerization initiator, and if needed / CD) 1 and the thing in which development is 
poss&te is used in an etkaS water solution, 

[001 1] (A) It has a carboxyt group and a double bond, and the organic high molecular compound 
with which double bond concentration makes the monomer which has carboxyl groups, such as a 
weO known gtyckfyl group, the functional group which has reactivity, and a partial saturation 
double bond react to the organic high molecular compound which has a carboxyl group as an 
organic high molecular compound of the 4-10-mol molecular weight 20,000-300.000 it is 
( molecular weight ] V and is obtained is used preferably- As a monomer, although gh/cidyi (meta) 
acryfic-ocid atkyl ester is mainly used, a gtycidy) (meta) acryfic acid, a gtycidyt (meta) methyl 
acrytate. a gfycidyl (meta) ethyl acrytate, gtycidyt (meta) butyl aery late, gtycidyt (meta) 2- 



[0012] When the double bond conce ntrati on of an organic high n 
insufficient [ resin / a degree of hardness ] less than ( 4mor% ] and ten— mo IS is exceeded, resin 
may become weak and it may bo divided after Gqutd crystal enclosure- The double bond 
concentration of an organic high molecular compound means the rate (mol%) of the monomer 
which has the carboxyt group, the functional group which has reactivity, and partial saturation 
dou bl e bond to aO the monomers used in order to obtain an organic high molecular compound 
here. 

[001 3] As an organic high molecular compound which has a carboxyl group, it is acrylic-acid atkyl 
ester (meta) (an acrylic acid means an acrylic acid or a methacryfic acid.), for example (meta). 
The copolymer of being the same, and a copolymer with an acryfic acid (meta). acrylic-acid 
(meta) elkyl ester and an acrylic acid (meta). these and the vinyl monomer that may be 
coporymerized etc. is mentioned below. (Meta) As acrylic-acid alkyl ester, a methyl acrytate, an 
ethyl acrytate (meta). butyl acrytate (meta), 2-ethythexyt acrytate (meta), etc. are mentioned, for 
example (meta). Moreover, as acrylic-acid (meta) alkyl ester, an acryfic acid (meta). these, and a 
vinyl monomer that may be copolymerized. acrylic-acid (meta) dimethyl ethyl, acrylic-acid (meta) 
tell shydi ofurfuryL 2 and 2. 2 tnftuoroethyl (meta) acrytate, 2. 2 and 3. 3 tetraftuoro propyl 
(meta) acrytate. acrytamide. diacetone acrylamide. styrene. benzyl methacrytato. vinyttotuene. 
etc are mentioned Furthermore (meta). the copolymer of polyester, such as a terephthaBc acid 
which contains an acryfic acid as a copolymerization component, isophthalic acid, and a sebacic 
acid, a butadiene, and acrylonitrile. cellulose acetate, cellulose acetate butylate. methyl cellulose. 

tcreaso [ the molecular weight of 
p and a double bond ] notably 
base material fifrn becomes 
and a transparence base material film 



[0014] since the fluidity of a photopolymer layer and 
the organic high molecular compound which has a 
less than by 20.000 and the adhesion force with a 
strong too much the interface of a photopolymer 
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— exfoliating — ****** — since there is an inclination and the solubility to a developer 
increases extremely, the fall of the developer-proof nature of the photopolymer layer after 
s in die inclination it becomes impossible to use as a resist When 
300.000. the fluidity of a photopolymer layer and adhesion decline 
notably, and do not stick to a substrate at the time of a lamination, or in case a film is cut in 
substrate size, it becomes easy to come out of the minute cutting waste of a photopolymer 
layer, and there is an inclination which problems, such as becoming the cause of the dwt of a 
peripheral device, produce. In addition, this molecular weight means the weight average molecular 
weight which measured by the GPC method and was converted using the standard polystyrene 



[0015] (A) the loadings of a component — the total amount 100 weight section of the (A) 
component and the (B) component — receiving — desirable — 40-85 weight section — it is 
40 - 75 weight section more preferably. When these loadings become inadequate [ under 40 
weight sections / paint film nature ] and exceed 65 weight sections, there is an inclination for 
the fibn property of a hardened material to fall. 

[0016] (B) As a photopolymerization nature compound which has at least two ethylene nature 
partial saturation radicals for example, the compound (propylene GURIKORUJI (meta) acrytate — 
) which adds alpha and bet a -unsaturated carboxylic acid to potyhydric alcohol, and is obtained 
TORIMECHI roll pro pansy (meta) acrytate (meta) (a cry la to means methacrylate or acrytate) 
Below The same TORIMECHI roll pro pantry (meta) acrytate. tetra-methytol METANTORI (meta) 
acrytate. the compound (a trimethylolpropane-triglycidyl-ether thoria chestnut rate — ) which 
dipentaerythritol hex a (meta) acrytate etc. adds alpha and beta -unsaturated carboxylic acid to a 
gtycidyt group content compound, and is obtained Bisphenoi A dtgtycidyl ETERlkJl (meta) acrytate 
etc. An ester compound with the compounds (beta-hydroxyethyl (meta) acrytate etc.) which 
have multiple-valued carboxylic acids (phthatic anhydride etc.). a hydroxy! group, and an ethylene 
nature partial saturation radical. (Meta) the alkyl ester (meta) (a methyl acrytate — ) of an acryfic 
acid An ethyl acrytate. butyl acrytate (meta). 2-ethythexyl acrytate (meta). etc.. (Meta) An 
ur ethane diacrytate compound 2.2-bts(4-rnethacryloxypclyethoxypheny1)propane. etc. which 
trimethythexamethylene diisocyanate, dthydric alcohol, and acrylic-acid (meta) hydroxy 
monoester are made to react and are obtained are mentioned. Two or more sorts of these 
compounds may be used. 

[0017] (B) The loadings of a component are 15 - 60 weight section preferably to the total 
amount 100 weight section of the (A) component and the (B) component and are 25 - 60 weight 
section more preferably. Under 1 5 weight sections of photosensitivity are [ these loadings ] 
inadequate, the film property of a hardened material falls, and when 60 weight sections are 
exceeded, there is an inclination which becomes inadequate [ paint film nature ]. 
[0018] As a photoporymerization initiator, for example (C) A benzophenone. 4. and 4"- 
cfimethylamino benzophenone (MicHex's ketone). A 4 and 4-diethytamino benzophenone. a 4- 
methoxy-4'-dtmethytamino benzophenone. Aromatic ketone, such as 2 -ethyl anthraquinone and 
a phenenthrene qumone. Benzoins, such as benzoin methyl ether, benzoin ethyl ether, and 
benzoin phenyl ether, 2-(o-chtoropheny0-4. 5-cfiphenyl imidazole dimer. 2-(o-chlorophenyt)-4. 5- 
Jl (m-methoxypheny) -4. 5-diphenyl imidazole dimer. 2-<o-fluoro phenyl )-4. S-diphenyt imidazole 
<firacr, 2^o^fn©thoxyphcny)"^4, 5 ,H {fiplScnyi l roKlszofs dune/. 2™^p mctHoxyplicny}— 4. S^dipHcnyf 
imidazole dimer. 2. a 4-J1 (p-methoxypheny>~5-phenyt imidazole dimer, 2-(p-methoxypheny)-4. 
5-diphenyl imidazole dimer. 2. such as 2~ (p-methyl mer cap to phenyO-4 and 5-diphenyl imidazole 
dimer. 4. 5-thoria reel imidazole dimer. etc.. s-triazine. 2. 4 TORIKURORO methyl (4-methoxy 
naphthyl)-6-triazine. Although a 2-(1. 3-benzodk>xy-5-IRU>-4. 6-bis(TORlKURORO methyl)- 
1.3.5-triazino. 1. and 7-bis(9-acridirryl) heptane etc. is used, it is not limited to this. Moreover, 
two or more sorts of these photoporymerization initiators may be used. 

[0019] Furthermore, as for the ultraviolet-rays permeability of the film-ized photopolymer layer, 
it is desirable to adjust so that it may become 0.5 - 20% in order to adjust the amount of residual 
thickness after the improvement in resolution, and development Since the substrate front face 
has become mirror ptane-like if ultra violet-rays permeability exceeds 20V the light reflex on the 
front face of a substrate is large, and the resolution after development falls, and there is an 



inclination for low-izing of the amount of residual thickness after development to be remarkable. 
At less than 0.5V since ultraviolet-rays permeability is too low. there is an inclination to pass 
through a photopolymer layer front face, for the amounts of ultraviolet rays which reach a pars 
basBaris ossis occipitalis to run short, and for the photo-curing of a photopolymer layer pars 
basHaris ossis occipitalis to become inadequate, therefore it to become poor sticking a 
photopolymer layer and a substrate front face. (C) That the loadings of a component should just 
be the range which can adjust ultraviolet-rays permeability, although not limited especially, it is 
0.1 - 10 weight section preferably to the total amount 100 weight section of the (A) component 
and the (B) component 

[0020] (D) As the color or pigment used if needed for a component, well-known coloring agents, 
such as the Malachite Green color, can be used, and it is chosen in consideration of the 
compatibility over the photopolymerization nature compound which has the organic high 
molecular compound of molecular weight 20.000-300.000 or at least two ethylene nature partial 
saturation radicals which have the component especially carboxyl group, and partial saturation 
double bond of a photopolymer layer, a target hue. light transmission nature, etc. 
[0021] (D) The loadings of a component are 0.01 - 35 weight section preferably to the total 
amount 100 weight section of the (A) component and the (B) component. When it becomes 
inadequate [ under the 0.01 weight section ] coloring these loadings end they exceed 35 weight 
sections, there is an inclination for light transmittance to fall. These colors and a pigment blend a 
suitable amount to a target pigmented layer. 

[0022] In addition, in a photopolymer layer, thermosetting resin, such as a silane coupling agent, 
a thermal polymerization nature component stabilizer, and melamine resin, etc may be contained. 

[0023] (b) The thickness of a photopolymer layer is 1-10 micrometers, and is 3-10 micrometers 
preferably. Thickness becomes insufficient [ less than 1 micrometer / paint film nature ]. and 
omission **** and thickness unevermess occur. When it exceeds 10 micrometers, there are 
problems, such as that the resolution after exposure / development falls end becoming a cost 
rise. 

[0024] It is desirable to use (c) protection film on ft>) photopolymer layer because of protection 
of a photopolymer layer. As this (c) protection film, although polyester film, mold release 
processing polyester film, a potyolefine film, a non— extended polypropylene film, a biaxial 
extension polypropylene film, a polyethylene film, a high smooth polyethylene film, etc. are used, 
that thickness is in the inebriation used as a cost rise, for example, when it is desirable, and it is 
in the inclination which is inferior to handling nature in less than 5 micrometers that it is 5-50 
micrometers end it exceeds 50 micrometers. Especially the surface roughness of the protection 
fibm used by this invention has desirable 0.1 micrometers or less. A sensitization layer follows the 
surface roughness of a protection film on thin-film-izing. and it greatly influences. When the 
surface roughness of a protection film exceeds 0.1 micrometers, a photopolymer layer is pushed 
on the surface roughness (very small irregularity) of a protection film, and the defect of a pinhole 

film for resin spacer formation of this invention applies a 
plastic film side of a base material film by a roO coster, comma coater. 
gravure coater. the air knife coater. die coater. slot die coater. bar coater. 
carries out the laminating of the protection film, and obtains a 



[0025] The 
photopolymer on the 
gravure coater. micro 
etc, after desiccation. 



[0026] The resin spacer using the photographic sensitive film for resin spacer formation of this 
invention is manufactured as follows. 

[0027] The rear stirrup which heated this substrate if needed first (for 60-150 degrees C end 3 - 
30 minutes) laminates a photopolymer layer, removing the protection film of a photographic 
sensitive film on that substrate C lamination), and after it exfoliates or exfoeates the base material 
film of the front face of a photopolymer layer, it puts and exposes the negative mask of a 
predetermined pattern without heating on a photopolymer layer, under the present 
circumstances, the substrate front face and the above-mentioned negative mask which 
laminated the photopolymer layer — contact and non-contact — in which condition is sufficient. 
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Subsequently, e part for en unexposed part is developed with a developer, and carries out after- 
bake at 1 50-200 degrees C for 15 to 45 minutes if needed further. 

[0028] Which approach of the air ambient atmosphere exposure which does not exfofiste a base 
material fBm in an exposure process and which usually exfoliates with an exposure method may 
be used It is desirable to use* the latter approach especially to raise the Rhine precision of a 
pattern. 

[0029] A lamination process b performed heating a photopotyrner layer and softening with the 
roll called the jacket for heating called the rofl which can be heated or heat shoe generally called 
a heated roll and a lamination roll. 

[00303 Generally an exposure process has the e xposure machine of dedication, and is performed 
using the thing of contact or a non-contact moid. As a lamp, what emits effectively the 
ultraviolet rays of a high pressure mercury vapor tamp, an ultrahigh pressure mercury lamp, a 
metal ha tide lamp, a xenon lamp, etc can be used. Under the present circumstances, although 
the exposure machine to be used uses a scattered- tight line exposure machine, a paraDef-ray 
exposure machine, a pro squeak tee exposure machine, a stepper, laser exposure, etc, it is not 
limited to this. 

[0031] furthermore, after-bake — a batch type or continuous system — although H is performed 
by the heat source of which dryer etc. and IR furnace etc can be used, it does not limit to 
these 

[0032] the above — in the method of construction of these, the method of construction of drug 
solution processing and electrical treatment may carry out by being added if needed after a 
lamination, exposure, and development. 

[0033] A dip method, a spray method, etc are mentioned and the development approach has the 
optimal high-pressure spray method to high-resoJution-izing. An alkali development mold 
developer is used and. generally, as for a developer, 0.05 - 2% of the weight of a sodium- 
carbonate water solution or the way sand water solution of 0.1 - 2 % of the weight is used 
preferably, moreover — if a developer is alkalinity — inorganic alkali and organic alkali — any are 
sufficient and it is not limited especially. Especially, since the thickness of a photoporymer layer 
is 10 micrometers or less, if 0.1 - 0.5\ of the weight of a sodium-carbonate water solution is 
used, resolution and adhesion will become good. At less than 0.05 % of the weight, reduction of 
alkali concentration has too early concentration, and the correspondence nature of mass- 
production Rhine is bad. Since alkali concentration is too high when it exceeds 2 % of the weight, 
there is an inclination for adhesion to fall. The amount of dissolutions of a photoporymer layer 
follows on increasing, and when a developer foams, tittle addition of the general purpose 
de foaming agent may be carried out. A do foaming agent can use the thing for photosensitive 
resists currently generally used for the etching resist at the time of printed wired board 
manufacture, plating resist solder resist, etc 
[0034] 

[Example] Next, although an example explains this invention in detail, this invention is not limited 
to this. 

[0035] The solution of the photoporymer layer shown in Table 1 and 2 (the loadings of front Naka 
show the weight section) was applied by comma coater on the field of examples 1-4. the 
example 1 of a comparison - 3 base— material film (20 micrometers in polyester film, thickness), it 
dried for about 5 minutes with the 80- degree C hot blast convection- current type dryer, and the 
photoporymer layer of predetermined thickness (6 micrometers) was prepared. Furthermore, 
lamination and a photographic sensitive film are obtained for a protection film (28 micrometers in 
a polyethylene film, thickness). The photoporymer layer was laminated on the glass substrate by 
part for 5-Om/in the roll temperature of 1 10 degrees C. the roll pressure of 6x105Pa. and rate, 
removing the protection film of this photographic sensitive Film (A[ by Hitachi A1C, Inc. J~60 mold 
automatic-cut-off laminator). Subsequently, after removing polyester film and exposing by 40 
mj/cm2 with a pro squeak tee exposure machine (Hitachi Electronics Engineering make) through 
the negative mask of a predetermined pattern, spray development was canned out for 20 
seconds in 0.1 5% of the weight of the sodium-carbonate water solution (23 degrees C). the 
unexposed part was removed, and the pattern of the configuration shown in drawing 1 and 



drawing 2 was produced. These evaluation result is shown in Table 3. Drawing . I. is the sectional 
view of a liquid crystal display, end drawing 2 is the surface Fig. of a liquid crystal display. For a 
protective coat and 3. as for a coloring picture element part and 5. a transparent electrode and 4 
are [ 1 / a resin SU **-sir and 2 / a black matrix and 6 ] glass substrates. In R in drawing 2 . a 
red pixel and G show a green pixel and B shows a blue pixel 
[0036] 

[Table 1] t 
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The gtycidyt methacrytato addition concentration of Table 1 and the organic giant molecule of (A) 
is shown in Table 2. 



[0037] 
[Table 2] 
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Evaluation result [0038] 
[Table 3] 
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+1: It is measurement [0039] with the Shimazu microhardness tester. 

[Effect of the Invention] With the photographic sensitive film for spacer formation of this 
invention, the un uniformity of spacing between substrates which was producing at what was 
distributing the spacer ingredient until now, and spreading and a FOT0R1SO process, is a thing 
and had become a problem is lost, the ununtformity of an irregular color or contrast is lost, and 
the liquid crystal display of high definition and high intensity can be manufactured. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawi ng s] 

[ Drawin g: 1] The sectional view of a liquid crystal display. 
[Drawing 2] The surface Fig. of a liquid crystal display. 
[Description of Notations] 

1 Resin Spacer 

2 Protective Coat 

3 Transparent Electrode 

4 Coloring Picture Element Part 

5 Black Matrix 

6 Glass Substrate 
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